Cryopreservation of in vitro-derived bovine blastocysts microinjected with foreign DNA at the pronuclear stage.
Days 6 and 7 bovine blastocysts derived from in vitro-fertilized and DNA-injected zygotes (day of IVF = Day 0) were cryopreserved either by conventional two-step freezing or by vitrification. Foreign DNA used for microinjection was the green fluorescent protein gene under the control of the immediate early promoter of human cytomegalovirus. All blastocysts were produced by an in vitro system and were harvested on Days 6 and 7. The proportion of DNA-injected zygotes developing into blastocysts on Days 6 and 7 (total 8%) was lower than that of nontreated zygotes (total 19%; P < 0.01). After cryopreservation in 1.5 M ethylene glycol, the survival rates of DNA-injected blastocysts assessed by re-expansion at 24 h of culture (Day 6: 59%, Day 7: 71%) were comparable with those of nontreated blastocysts (Day 6: 76%, Day 7: 71%). The post-thaw hatching rate within 72 h of culture of DNA-injected Day 7 blastocysts (38%) was not different from that of nontreated Day 7 blastocysts (40%), but the hatching rate of DNA-injected Day 6 blastocysts (23%) was lower than that of nontreated Day 6 blastocysts (47%; P < 0.05). After vitrification in 7.2 M ethylene glycol, 0.0026 M Ficoll-70 and 0.3 M sucrose, the survival and hatching rates of DNA-injected Day 7 blastocysts (61 and 28%, respectively) were similar to those of nontreated Day 6 (71 and 33%, respectively) and Day 7 (75 and 36%, respectively) blastocysts. However, the post-warming survival rate of DNA-injected Day 6 blastocysts was only 30%, and none of the blastocysts hatched (P < 0.01). The mean cell number of DNA-injected Day 6 blastocysts (100.3 +/- 36.4 cells) was lower than that of nontreated Day 6 blastocysts (130.5 +/- 37.1 cells; P < 0.01), while those of DNA-injected and nontreated Day 7 blastocysts were not different (111.2 +/- 42.8 and 119.6 +/- 31.4 cells, respectively). These results indicate that Day 7 IVMFC bovine blastocysts derived from DNA-injected zygotes can be successfully cryopreserved by conventional two-step freezing or vitrification.